Schwannomas are benign nerve sheath tumors composed of Schwann cells, which normally produce the insulating myelin sheath covering peripheral, cranial and autonomic nerves. Twenty-five to forty-five percent of all schwannomas occur in the head and neck region, but location of such tumors in the larynx is rarely observed. The present report is aimed at describing a clinical case of laryngeal schwannoma, with emphasis on sonographic findings.
biopsy does not always provide a definite diagnosis because of the capsule that surrounds the tumor. With regard to diagnostic imaging methods, computed tomography (CT) and magnetic resonance imaging (MRI) are most frequently indicated, although their findings are generally nonspecific and do not rule out other etiologies (5) (6) (7) . The present report describes a case of laryngeal schwannoma with emphasis on sonographic findings.
CASE REPORT
A 25-year-old male patient with a history of slight vocal abnormality since childhood presented, in the last two years, a worsening in the quality of his voice, including a need to make increased effort to speak, dyspnea on mild effort and night snoring.
An otolaryngological examination showed respiratory stridor and usage of accessory muscles during phonation and respiration. Nasofibrolaryngoscopy showed an expansile cystlike lesion and noticeable superficial vascularization located on the right aryepiglottic fold with partial occlusion of the glottic opening (Figure 1) .
Biopsy was then performed on the lesion, and the specimen was sent for anatomopathological analysis. Because of the respiratory impairment, the patient was tracheotomized before the surgery. The patient evolved with significant edema of the epiglottis and the biopsied region. The patient also presented marked odynophagia, which gradually improved.
The 
INTRODUCTION
Schwannoma is a benign nerve sheath tumor composed of Schwann cells. Twenty-five to forty-five percent of all schwannomas occur in the head and neck region, and laryngeal involvement is rarely observed (in 0.1% to 1.5% of cases) (1) (2) (3) . When present in this location, approximately 80% of these tumors affected the aryepiglottic fold, and 20% the vocal cords and vestibular folds (4) . The main symptoms of such condition are secondary to the mass effect. Most common symptoms include dysphagia, dysphonia, pharyngeal globus sensation and, depending on the lesion size, respiratory distress with inspiratory stridor (1, 4) . Laryngeal schwannomas are usually diagnosed by means of direct laryngoscopy with a biopsy. However, this kind of is a three-dimensional graph that provides important information about frequency range (vertical axis), time (horizontal axis), and amplitude (degree of browning of the tracing). In general, the better the voice quality, the greater the stability and less noise on the spectrum (Figure 2) .
Contrast-enhanced CT demonstrated the presence of an ill-defined hypoattenuating expansile mass with heterogeneous enhancement, located in the right aryepiglottic fold, in the ipsilateral piriform recess. The lesion obstructed the laryngeal opening, with no signs of vascular or bone invasion ( Figure 3) .
Two days after the biopsy, ultrasonography was performed with the patient positioned in dorsal decubitus with cervical hyperextension. A large, predominantly hypoechoic solid mass (3.8 cm) was found in the aryepiglottic fold, inside the larynx, occluding almost the entire glottic opening. Such a nodule presented a slightly heterogeneous echotexture, with regular and well defined limits in its anterior portion and, ill-defined limits in its posterior portion (Figure 4) . A Doppler study demonstrated moderate flow with spectral waves revealing a resistive index ranging from 0.57 to 0.63 in the center and on the border of the lesion. No atypical or enlarged cervical lymph nodes were identified. Ultrasonography could accurately determine that the solid mass did not invade adjacent structures such as the thyroid cartilage and the adjacent muscles. 
DISCUSSION
Laryngeal schwannomas are very rare benign, slow growing tumors, generally located in the submucosa of the supraglottic area. Main differential diagnoses include chondromas, adenomas, mucoceles, laryngoceles, lipomas and neurofibromas. Imaging findings of laryngeal schwannoma have been described in only few cases.
Malcolm et al. (8) have described one case based on MRI that revealed a slightly heterogeneous mass that was isointense in relation to muscle on T1-weighted, and hyperintense on T2-weighted sequences, with heterogeneous enhancement. Plantet et al. (6) have described two cases where non-contrastenhanced CT demonstrated hyperdensity in the lesion center and peripheral hypodensity. In one of such cases, MRI demonstrated slight hyperintensity in the lesion center, peripheral hypointensity on T1-weighted images, and peripheral hyperintensity on T2-weighted images. Such findings were nonspecific and, for this reason, it was not possible to make a differential diagnosis with other entities, except for lipomas, which were isointense in relation to subcutaneous fat on all the MRI sequences.
Ultrasonography is the first choice in the investigation of cervical pathological conditions. However, in the specific case of the larynx, there are divergent views in the medical literature, and the role of ultrasonography is still to be well established. With technological advances and higher-frequency transducers allowing for a better imaging resolution, some authors have recently supported the use of ultrasonography for studying the larynx, particularly in the investigation of tumor-like lesions (9) (10) (11) (12) . As far as the authors are concerned, descriptions of sonographic findings of laryngeal schwannomas are not found in the medical literature.
Kuribayashi et al. (10) have investigated whether stages T1 and T2 of glottic carcinoma could be demonstrated by means of percutaneous ultrasonography. As the method was limited to detectable tumors, sonographic and laryngoscopic findings related to supraglottic and infraglottic impairment were consistent in all cases. None of the cases presented any false positive or false negative results.
Xia et al. (11) have analyzed the value of ultrasonography in the diagnosis of hypopharyngeal carcinoma, considering the following parameters: location, invasion of adjacent tissues and sonographic morphology. Such authors have observed hypoechogenic masses in all the tumors and irregular masses in 30% of their cases. Color Doppler demonstrated the presence of hypervascular tumors in 69.7% of cases. According to their study, 85.3% of the lesions were better evaluated by ultrasonography than by CT.
In the present case, ultrasonography revealed a predominantly hypoechoic and subtle heterogeneous solid mass with a regular contour. Color Doppler demonstrated minimal flow and a medium to high resistance index. In cases of laryngeal tumors, invasion of the thyroid cartilage is an independent determining factor for worse prognosis (11) . In the present case, it was possible to clearly identify that there was no invasion of the thyroid cartilage, which is expected in cases of benign tumors, although the posterior limits of the lesion were not clearly identified at echography, perhaps because of the dimensions of the lesion. Other technical factors may have contributed towards the difficulty in visualizing the posterior limits of the lesion. Loveday (9) has classified the posteriorly located deep structures as "blind spots" on sonographic images of the larynx, and attributed them to the air column within the larynx.
CONCLUSION
Laryngeal ultrasonography is rarely utilized as a diagnostic method. In the present case, this method provided relevant additional information on the lesion texture, vascular pattern and absence of invasion of the thyroid cartilage, although the posterior limits of the lesion could not be appropriately visualized by means of this method.
